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(54) CODE MULTIPLEX SIGNAL TRANSMISSION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve efficiency of a 
power amplifier and to prevent deterioration of individual 
code multiplex signals, by suppressing the peaks of 
carrier multiplex signals. 

SOLUTION: A detection section (54) for detecting the 
peak of a carrier multiplex signal Is provided, in parallel 
with a main signal system; an amplitude control section 
(56) monitors the amplitude of the carrier multiplex 
signal; and when the amplitude of the signal exceeds the 
pre-set value, the section (56) suppresses the amplitude 
of the code multiplex signal before being carrier- 
multiplexed in the main signal system to suppress the 
peak of the carrier multiplex signal. The section (56) 
executes the steps of: (1) selecting a plurality of signals, 
each having a maximum amplitude or having a large 
amplitude from among the code multiplex signals, and (2) 
when the amplitude exceeds the pre-set value, 
multiplying the code multiplex signal selected in the step 
(1) by a suppression coefficient to suppress the peak of 
the carrier multiplex signal. 
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* NOTICES * 

. JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign 
multiple signal ], amplifies this carrier multiple signal, and is transmitted Carry out carrier multiplex [ of 
two or more sign multiple signals ], and the 1st carrier multiple signal is generated, this — the 1st carrier 
multiplex circuit which amplifies the 1st carrier multiple signal and transmits - When the amplitude of 
the 2nd carrier multiple signal which outputs said two or more sign multiple signals from the 2nd carrier 
multiplex circuit which carries out carrier multiplex, and said 2nd carrier multiplex circuit is supervised 
and this signal amplitude exceeds the set point, It has the amplitude control section which oppresses the 
amplitude of said sign multiple signal in front of carrier multiplex [ in the 1st carrier multiplex circuit ]. 
Said amplitude control section When the amphtude of the selection section which chooses the large sign 
multiple signal of the effect which it has on the peak value of the 2nd carrier multiple signal, and the 2nd 
carrier multiple signal exceeds the set point. The sign multiple-signal sending set characterized by 
having the signal oppression section which carries out the multiplication of the oppression multiplier to 
said selected sign multiple signal, and oppresses the peak of the 1st carrier multiple signal. 
[Claim 2] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign 
multiple signal ], amplifies this carrier multiple signal, and is transmitted Carry out carrier multiplex [ of 
two or more sign multiple signals ], and the 1st carrier multiple signal is generated, this — the 1st carrier 
multiplex circuit which amplifies the 1st carrier multiple signal and transmits - When the amplitude of 
the 2nd carrier multiple signal which outputs said two or more sign multiple signals from the 2nd carrier 
multiplex circuit which carries out carrier multiplex, and said 2nd carrier multiplex circuit is supervised 
and this signal amplitude exceeds the set point. It has the amplitude control section which oppresses the 
amplitude of said sign multiple signal in front of carrier multiplex [ in the 1st carrier multiplex circuit ]. 
Said amplitude control section The oppression multiplier decision section which determines the 
oppression multiplier which oppresses the amplitude of said sign multiple signal when the amplitude of 
the 2nd carrier multiple signal exceeds the set point. When the amplitude of the weighting section which 
performs weighting of an oppression multiplier according to the amplitude of each sign multiple signal, 
and said 2nd carrier multiple signal exceeds the set point. The sign multiple-signal sending set 
characterized by having the signal oppression section which carries out the multiplication of said 
oppression multiplier by which weighting was carried out to said each sign multiple signal, and 
oppresses the peak of the 1st carrier multiple signal. 

[Claim 3] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign 
multiple signal ], amplifies this carrier multiple signal, and is transmitted Carry out carrier multiplex [ of 
two or more sign multiple signals ], and the 1st carrier multiple signal is generated, this - the 1st carrier 
multiplex circuit which amplifies the 1st carrier multiple signal and transmits - When the amplitude of 
the 2nd carrier multiple signal which outputs said two or more sign multiple signals from the 2nd carrier 
multiplex circuit which carries out carrier multiplex, and said 2nd carrier multiplex circuit is supervised 
and this signal amplitude exceeds the set point. It has the amplitude control section which oppresses the 
amplitude of said sign multiple signal in front of carrier multiplex [ in the 1st carrier multiplex circuit ]. 
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Said amplitude control section Difference is divided equally, the operation part which calculates the 
difference of the amplitude of this carrier multiple signal, and the set point when the amplitude value of 
the 2nd carrier multiple signal exceeds the set point — this — Or when the amplitude of a means to carry 
out weighting, to distribute according to the amplitude of a sign multiple signal, and to generate an 
amplitude oppression signal, and said 2nd carrier multiple signal exceeds the set point, The sign 
multiple-signal sending set characterized by having the signal oppression section which subtracts said 
ampHtude oppression signal and oppresses the peak of a carrier multiple signal from said each sign 
multiple signal. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
deunages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sign multiple-signal sending set which carries out 
carrier multiplex [ of two or more sign multiple signals ], and is transmitted especially with respect to a 
sign multiple-signal sending set. 
[0002] 

[Description of the Prior Art] The wireless access method using the code division multiple access 
(CDMA:CodeDivision Multiple Access) method as a next-generation digital migration communication 
mode is examined. A CDMA method is the point-to-multipoint connection approach which used spread 
spectrum communication, with a sign, carries out multiplex [ of the transmission information on two or 
more channels (user) ], and transmits it through transmission lines, such as a wireless circuit. 
[0003] Drawing 15 is the conventional block diagram of the CDMA transmitter which carries out sign 
multiplex [ of the transmit data of an n channel ], and transmits it. The inside of drawdng, 1 1 1-1 In - 
respectively ~ the 1- the serial data Dl-Dn of the n-th channel - every 1 bit — alternation - distributing 

1 component (In-Phase compoment) data Dij (j= 1, 2, ... n) and Q component () [ Quadrature ] The 
serial / parallel-conversion section changed into two sequences of the compoment data Dqj (j= 1, 2, ... n) 
(S/P transducer), The diflusion circuit which carries out the multiplication of the diffusion sign 
sequences Cij and Cqj to the data Dij and Dqj of two sequences each 121 -12n, The synthetic section 
which 13i compounds the diffusion modulating signal of I component outputted from each diffusion 
circuits 121-12n, and outputs the sign multiple signal VI of I component, 13q is the synthetic section 
which compounds the diffusion modulating signal VQ of Q component outputted from each diffusion 
circuits 121 -12n, and outputs the sign multiple signal of Q component, and constitutes the sign multiple- 
signal generation section 10 by the above. 

[0004] In a filter 14, 14i and 14q are chip plastic surgery filters which restrict I of a sign multiple signal, 
and the band of Q component, and 15i and 15q are DA converters which carry out the DA translation of 
the output of each filters 14i and 14q in DA converter 15. It is the power amplifier inputted into the 
quadrature modulation machine which 16 gives quadrature modulation to the sign multiple signals VI 
and VQ of I and Q component, and is outputted, and the antenna which 17 amphfies a quadrature 
modulation machine output and does not illustrate. The quadrature modulation machine 16 carries out 
the multiplication of the carrier signal cosomegat to the output signal of DA converter 15i, carries out 
the multiplication of -sinomegat to the output signal of DA converter 15q, and compounds and outputs 
each multiplication result. 

[0005] In a CDMA method, since the amplitude (output of the synthetic sections 13i and 13q of drawing 
15 ) of a sign multiple signal serves as the electrical-potential-difference sum of the signature (the 
number of channels, or the number of users) which carries out multiplex, the maximimi electric power 
Pmax is proportional to the square of a multiplex number. That is, the output of each diffusion circuit is 
+1 or -1, the maximum amplitude of a sign multiple signal when +1 is outputted is set to n from all the 
diffusion circuits of an n channel, and maximum electric power is proportional to n2. On the other hand, 
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mean power Pmean is proportional to multiplex [ several n ]. As mentioned above, the peak factor (= 
Pmax/Pmean) of a sign multiple signal when there is multiplex [ much / several n ] becomes large. 
[0006] Generally, in radio, the frequency band used for a communication link is restricted. For this 
reason, it is necessary to suppress low expansion (increase of spurious radiation power) of the frequency 
spectrum by the nonlinear distortion of power amplifier 17 ( drawing 15 ). That is, since expansion of 
frequency spectrum becomes causes, such as contiguity active jamming, it is necessary to suppress the 
expansion low. When amplifying a sign multiple signal with power amplifier from this demand, it is 
necessary to make it have to operate in a linearity field, and the big output back off must be taken. 
However, if the output back off is enlarged, the problem degraded remarkably will produce the power 
efficiency of power amplifier. On the other hand, if sufficient output back off is not taken, expansion of 
spectrum is produced by nonlinear distortion of power ampUfier, and the problem on which the 
frequency use effectiveness of a system is reduced arises. 

[0007] Drawing 16 is the AM-AM property (input control power/gain characteristics) of power 
amplifier, and drawing 17 is the example of the AM-PM property (input control power/phase 
characteristic) of power amplifier. While input control power of power amplifier is small, gain 
characteristics and a phase characteristic are flats, and the input-output behavioral characteristics are 
hnearity, and do not carry out phase rotation, either. However, if it becomes more than level with input 
control power, while gain will begin to become small, phase lag occurs, and each property becomes 
nonlinear. The output power level in which gain fell by IdB is called IdB compression level, and the 
difference of this level and an average power output is the output back off OBO. In this nonlinear 
amplifier, even if the mean power level of an input signal exists in the linearity part, by the balance of 
the output back off OBO and a peak factor, IdB compression level is exceeded, distortion occurs, and 
frequency spectrum expands the signal of the maximum power level or the level near it. As mentioned 
above, in a CDMA transmitter, since the peak factor is very large, this problem is serious. 
[0008] Then, when the mean power level of an input signal is lowered and the output back off OBO is 
enlarged so that IdB compression level may not be exceeded at the time of input signal arrival of the 
maximum power level, distortion does not arise but there is also no expansion of frequency spectrum. 
However, lowering mean power level reduces the power efficiency of power amplifier. As mentioned 
above, when the mean power level of an input signal was lowered conventionally and expansion of the 
distortion in power amplifier (the output back off OBO is large) or frequency spectrum was prevented, 
the power efficiency of power ampHfier declined, and when the power average level of an input signal 
was raised and the effectiveness of power amplifier (the output back off OBO is small) was gathered, the 
distortion in power amplifier occurred, and there was a problem which frequency spectrum expands 
conversely. Moreover, DA converters 15i and 15q are required of the configuration which generates a 
sign multiple signal by digital signal processing as shown in drawing 15 . The quantifying bit nvmiber of 
this DA converter is limited, and the full scale is set up so that the maximum of a sign multiple signal 
can be outputted. However, in a CDMA transmitter, since the peak factor of a sign multiple signal is 
very large, the number of effective bits to the signal of the mean power circumference with high 
occurrence frequency decreases, and a quantization noise becomes large. Degradation by this 
quantization degrades the noise floor of for example, a spectrum property etc., and causes contiguity 
active jamming. 

[0009] As mentioned above, the sign multiple-signal sending set which formed the signal peak 
oppression section 20 which oppresses the peak value of a composite signal as shown in drawing 18 is 
proposed (P,l 0-1 784 14, A). In addition, in drawing 18 , the same sign is given to the same part as 
drawing 15 . The signal peak oppression section 20 detects the envelope of a sign multiple signal, 
compares an envelope value with setting level, and when an envelope value is more than setting level, it 
oppresses peak value by asking for the attenuance which makes this envelope value setting level, and 
carrying out the multiplication of this attenuance to the sign multiple signals VI and VQ. As mentioned 
above, even if it can make a peak factor small, consequentiy the output back off OBO is small by 
oppressing the peak value of a sign multiple signal, the maximum power level of an output signal can be 
prevented from exceeding IdB compression level. That is, the effectiveness of power amplifier can be 
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improved and, moreover, distorted generating and expansion of frequency spectrum can be prevented. 
Moreover, the maximum output amplitude of a filter 14 is used as the full scale of DA converter 15. 
Even if such, since the peak factor is small, the number of effective bits to the signal of the mean power 
circumference with high occurrence frequency can be made [ many ], and the noise floor of output 
spectrum can be reduced, and the necessary number of bits of a DA converter can be reduced. 
[0010] 

[Problem(s) to be Solved by the Invention] Although the base station equipment treating two or more 
channels generates the signal by which sign multiplex was carried out as mentioned above, the fimction 
which carries out carrier multiplex [ of fiirther two or more sign multiple signals ], and is transmitted 
according to increase of the number of channels which carries out multiplex is required. Drawing 19 is 
the block diagram of the sign multiple-signal sending set which carries out carrier multiplex [ of two or 
more of these sign multiple signals ], and is transmitted, carries out n carrier part multiplex [ of the sign 
multiple signal ], and has the transmitted configuration which carries out power amplification. 1 1-1 n are 
the sign multiple-signal transmitting sections for one carrier, respectively, has the configuration of 
drawing 18 and abbreviation identitas, and gives the same sign to the same part, in addition ~ a sign — a 
multiple signal ~ transmission — the section —11- one — n — setting — a DA converter — illustration ~ 
omitting — replacing — each ~ quadrature modulation - a signal - a RF ~ a signal — frequency 
conversion — carrying out ~ a sending circuit — (— TX — ) — 22 — adding — having — Quadrature 
modulation of the each sign multiple-signal transmitting sections [ 1 1-ln ] quadrature modulation 
section 16 is carried out with the carrier signal of the frequencies fl-fii of deltaf spacing. The synthetic 
section 18 carries out carrier multiplex [ of the sending signal outputted from each sign multiple-signal 
transmitting sections 1 1-ln ], inputs it into power amplifier 17, and power amplifier amplifies the 
sending signal by which carrier multiplex was carried out, and it emits it from an antenna. 
[00 11] Although the sign multiple-signal sending set of drawing 19 can oppress the peak of each sign 
multiple signal in each sign multiple-signal transmitting section 1 1-ln, it is not oppressing the peak 
produced in carrier multiplex. For this reason, the peak factor of the carrier multiple signal finally 
amplified with power amplifier 17 becomes large, and there is a problem which falls the effectiveness of 
power amplifier. Then, although it is possible to perform direct peak oppression to a carrier multiple 
signal, the strain of the signal by oppression degrades spectral characteristics. Moreover, by the method 
which performs peak oppression after detecting the amplitude of a carrier multiple signal, after the 
signal before peak oppression has already inputted into power amplifier, namely, the signal before peak 
oppression inputs into power amplifier, in order to carry out peak oppression, peak oppression control 
becomes slow. 

[0012] As mentioned above, without degrading the spectral characteristics of a carrier multiple signal, 
the purpose of this invention can oppress the peak of a carrier multiple signal, and, moreover, is making 
it the signal before peak oppression not input into power amplifier. Although another purpose of this 
invention controls the amplitude of each sign multiple signal and oppresses the peak of a carrier multiple 
signal, even if it is this case, it is preventing signal degradation (degradation of modulation precision) of 
the sign multiple signal of small-size width of face. Another purpose of this invention is to enable big 
peak oppression by controlling the band limit filter of a peak oppression signal independently of the 
band control filter of the main signal system. 
[0013] 

[Means for Solving the Problem] It is the sign multiple-signal sending set which this invention carries 
out carrier muhiplex [ of the sign multiple signal ], amplifies this carrier multiple signal, and is 
transmitted. (1) Carry out carrier multiplex [ of two or more sign multiple signals ], and the 1st carrier 
muhiple signal is generated, this — the 1st carrier multiplex circuit which amplifies the 1st carrier 
multiple signal and transmits — (2) The 2nd carrier multiplex circuit and (3) which carry out carrier 
multiplex [ of said two or more sign multiple signals ] When the amplitude of the 2nd carrier multiple 
signal outputted from said 2nd carrier multiplex circuit is supervised and this signal amplitude exceeds 
the set point, It has the amplitude control section which oppresses the amplitude of said sign multiple 
signal in front of carrier multiplex [ in the 1st carrier multiplex circuit ]. When the sign multiple signal 
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which has big effect on the peak value of a carrier multiple signal, for example, a sign multiple signal 
with the big amplitude, is chosen and the amplitude of the 2nd carrier multiple signal exceeds the set 
point, the 1st amplitude control section of this invention carries out the multiplication of the oppression 
multiplier to the this chosen sign multiple signal, and oppresses the peak of the 1st carrier multiple 
signal. 

[0014] When the oppression multiplier which oppresses the amplitude of each sign multiple signal when 
the amplitude of the 2nd carrier multiple signal exceeds the set point is determined, weighting of an 
oppression multiplier is performed according to the amplitude of each sign multiple signal and the 
amplitude of the 2nd carrier multiple signal exceeds the set point, the 2nd amplitude control section of 
this invention carries out the multiplication of the oppression multiplier by which weighting was carried 
out to each sign multiple signal, and oppresses the peak of the 1st carrier multiple signal, the time of the 
amplitude value of the 2nd carrier multiple signal exceeding the set point, as for the 3rd amplitude 
control section — the difference of the amplitude value of this carrier multiple signal, and the set point — 
calculating — this — difference is equally divided to each sign multiple signal, or according to the 
amplitude of a sign multiple signal, weighting is carried out, it distributes, and an ampUtude oppression 
signal is generated, from each sign multiple signal, an amplitude oppression signal is subtracted and the 
peak of a carrier multiple signal is oppressed. 

[0015] As mentioned above, according to this invention, it sets to peak oppression of a carrier multiple 
signal. The carrier multiplex circuit different from the carrier multiplex section of the main signal 
system for peak detection is prepared. Since the peak of a carrier multiple signal is detected using this 
and the signal amplitude in front of carrier multiplex was controlled The peak of a carrier multiple signal 
can be oppressed, since peak detection time can be shortened according to this invention, the short-time 
delay section is prepared and the signal before peak oppression can be prevented from moreover 
inputting into power amplifier, without degrading the spectral characteristics of a carrier multiple signal. 
Moreover, when according to this invention controlling the amplitude of each sign multiple signal and 
oppressing the peak of a carrier multiple signal, in order to carry out weighting of the amount of 
oppression based on the magnitude of the amplitude which only a sign multiple signal with the big 
amplitude which affects a peak carries out amplitude oppression, or affects a peak, the sign multiple 
signal of small-size width of face does not deteriorate by peak oppression control of a carrier multiple 
signal (degradation of modulation precision). 

[0016] Moreover, peak oppression can be easily performed by constituting so that oppression may carry 
out the multiplication of the oppression multiplier to the sign multiple signal of required time of day and 
the peak value of a carrier multiple signal may be oppressed. Moreover, with the configuration which 
subtracts a peak oppression signal from a sign multiple signal, a bigger peak oppression is attained by 
permitting degradation of some spectrum by controlling the band limit filter of a peak oppression signal 
independently of the band control filter of the main signal system, and setting the band limit filter of a 
peak oppression signal as a suitable property. 
[0017] 

[Embodiment of the Invention] (A) 1st example drawing 1 is the block diagram of the sign multiple- 
signal sending set which is the 1st example of this invention which carries out carrier multiplex [ of two 
or more sign multiple signals ], and is transmitted, carries out n carrier part multiplex [ of the sign 
multiple signal ], and has the transmitted configuration which carries out power amplification. The adder 
unit which the sign multiple-signal transmitting section for one carrier and 52 add the RF signal for n 
carrier outputted from each sign multiple-signal transmitting section 51 1-51 n, respectively, and is 
outputted, and 53 are power amplifier which amplifies the multiple signal for n carrier and is inputted 
into an antenna (not shown). The sign multiple-signal transmitting sections 51 1-5 In and an adder unit 
52 constitute the 1st carrier multiplex circuit 50 of the main signal system. The multi-carrier peak 
detector of a peak detection system where 54 carries out carrier multiplex [ of each sign multiple signal ] 
for peak detection (2nd carrier multiplex circuit). When 55 supervises the amplitude of the carrier 
multiple signal outputted from the multi-carrier peak detector 54 of 2 and this signal amplitude exceeds 
the set point, the oppression multiplier operation part which outputs the oppression multiplier z, and 56 - 
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- the oppression multiplier z and each sign multiple-signal xl (t) - it is the amplitude control section 
which oppresses the amplitude of each sign multiple signal based on the amplitude value of xn (t). 
[0018] 511-51n of sign multiple-signal transmitting sections is equipped with the same configuration, 
and the sign multiple-signal generation section 61 compounds two or more diffusion data diffused with 
the predetermined sign, respectively, and outputs a sign multiple signal. The peak oppression section 62 
detects the envelope of a sign multiple signal, compares an envelope value with setting level, and when 
an envelope value is more than setting level, it oppresses peak value by asking for the attenuance which 
makes this envelope value setting level, and carrying out the multiplication of this attenuance to a sign 
multiple signal. The delay section 63 is delayed in time amount until the oppression multiplier which 
decreases tilie peak of a carrier multiple signal can be found, and the output signal of the peak oppression 
section 62. 

[0019] A filter 64 is a chip plastic surgery fiUer which restricts the band of the sign multiple signal 
which is outputted from the amplitude control section 56, and by which amplitude control was carried 
out. Spectrum distribution of a sign multiple signal should be shown as the continuous line SPC of 
drawing 2 (a). It has a sine curvilinear configuration and the band more than I/Tc (Tc is a chip period) is 
uimecessary. Then, the filter which has the frequency characteristics shown by the dotted line A band- 
limits. B is the frequency characteristics of an ideal filter. By the way, it is necessary to make it the 
synthetic property of a filter prepared in a transmitter and each receiver become the dotted line A of 
drawing 2 (a) in wireless. Then, the approach of distributing so that root. roll-off-characteristics C shovra 
at drawing 2 (b), respectively may be set to the chip plastic surgery filter 64 and the synthetic filter 
shape of a transceiver machine may turn into the property A shown in drawing 2 (a) or drawing 2 (c) is 
common. 

[0020] The frequency shift section 65 carries out the multipUcation of the carrier fi-equencies fl-fii to a 
sign multiple signal, and carries out a frequency shift. As drawing 15 explained, specifically, the 
frequency shift section 65 consists of the quadrature modulation sections (QMOD). The quadrature 
modulation section carries out the multiplication of the carrier signal cosomegait to I component of the 
sign multiple signal outputted from the sign multiple-signal generation section 61, carries out the 
multiplication of -sinomegait to Q component, and compounds and outputs each multiplication result. A 
sending circuit 66 carries out fi-equency conversion of the output of the quadrature modulation section 
65 to a RF signal, and inputs it into an adder 52. In addition, although frequency conversion of the 
output signal of each quadrature modulation machine 65 is separately carried out to the RF signal by a 
diagram, the output signal of each quadrature modulation section can be compounded, and it can also 
constitute so that frequency conversion of the synthetic modulating signal may be carried out in one 
sending circuit (TX) and it may input into an adder unit 52. 

[0021] the multi-carrier peak detector 54 - setting - frequency shift section 54al-54an - the sign 
multiple signal xl (t), x2 (t), and ... carrying out the multiplication of the carrier frequencies fl-fh to xn 
(t), a frequency shift is carried out, and synthetic section 54b carries out frequency multiplex [ of each 
sign multiple signal by which the frequency shift was carried out ], and outputs a carrier multiple signal, 
the sign multiple signal xl (t), x2 (t), and ... if xn (t) is digital - fi-equency shift section 54al-54an - the 
sign multiple signal xl (t), x2 (t), and ... xn (t) ~ exp (jomegaone t), exp (jomegatwo t), and ... the 
multiplication of the exp (jomegant) (omegan=2pifh) is carried out, and a frequency shift is given. Since 
the sign multiple signal of each carrier is given as a sample train of the chip time amount Tc, the multi- 
carrier peak detector 54 performs a fi-equency multiplex operation as an impulse train as shows this to 
drawing 3 (A). 

[0022] The oppression multiplier operation part 55 will output the oppression multiplier z= 1, if a carrier 
multiple signal is below set point upsilonc, and with [ operation part ] the set point [ beyond ], it outputs 
the predetermined oppression multiplier z (<1). Specifically, it asks for an oppression multiplier by (1) 
and (2) types. The sign multiple signal after xi (t) and amplitude oppression is set to yi (t) for a sign 
multiple signal among a formula. Here, x and y is [ real number and omegai of complex (equivalence 
baseband expression) and g ] the angular frequency of a carrier. 

yi (t) = {g(|z (t) |)/|z(t) |}, xi (t) (1) I z(t) |=sigmaixi(t) exp Oomegait) (i= 1 - N) (2) Here, g (|z (t) |) is a 
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function which controls oppression, and, in the case of a hard clip which hangs a limiter on an envelope 
by threshold level upsilonc, is given by (3a) and the formula (3b). 

g(|z (t) I) =|z| In the case of |z|<=upsilonc (3a) g(|z (t) |) =upsilonc In the case of |z|>upsilonc (3b) In 
addition, the oppression multiplier z is given by degree type z=g(|z (t) |)/|z(t) |. 
[0023] In the ampUtude control section 56, 56al 1 to 56aln of multiplication sections carries out the 
multiplication of the oppression multiplier to each sign multiple signal xi (t). A comparator 56a2 
compares the amplitude of each sign multiple signal, and determines two or more large signals of the 
effect which it has on the peak value of a carrier multiple signal, for example, the sign multiple signal of 
max [ amplitude ], and big sign multiple signals of the amplitude. If the selection section 56a3 is the 
oppression multiplier z= 1, it will input the oppression muUiplier z= 1 into 56all to 56aln of each 
multiplication section. Consequently, the multiplication section output is the same as an input, and 
oppresses neither of the sign multiple signals. However, if the selection section 56a3 is the oppression 
multiplier z< 1, the amplitude will input this oppression multiplier z into the multiplication section 
according to max or two or more sign multiple signals with the big amplitude, and it will input 1 into 
other multiplication sections. Consequently, signal amplitude is oppressed only for a sign multiple signal 
with the large effect which it has on the peak value of a carrier multiple signal, and the peak of a multi- 
carrier is oppressed. In this case, since the small sign multiple signal of the effect which it has on the 
peak value of a carrier multiple signal is not oppressed, it is effective in the ability to prevent signal 
degradation (degradation of modulation precision) of this small-size width-of-face signal. 
[0024] - Modification drawing 4 of the 1st example is the 1st modification of the 1st example, and gives 
the same sign to the saihe part as the 1st example of drawing 1 . a different point — ttie multi-carrier 
peak detecting-element 54 interior ~ step-izing ~ section 54cl-54cn is prepared, as shown in drawing 3 
(B), the exaggerated sample of the sign multiple signal of each carrier is carried out, and it changes into 
a step function, and is the point of performing a frequency shift and a frequency multiplex operation, 
after an appropriate time. 

[0025] Drawing 5 is the 2nd modification of the 1st example, and gives the same sign to the same part as 
the 1st example of drawing 1 , A different point prepares filter 54dl-54dn in the multi-carrier peak 
detecting-element 54 interior, carries out the exaggerated sample of the sign multiple signal of each 
carrier, shapes it in waveform with a filter, and is a point of performing a fi-equency shift and a 
frequency multiplex operation, after an appropriate time. By using the same properties (for example, 
root REIZU docosa in etc.) as the filter 64 of a sending-signal system for filter 54dl-54dn, the peak of 
an exact carrier multiple signal is detectable. However, delay becomes large. By on the other hand using 
a simple property (convergence of an impulse response being early) for filter 54dl-54dn, the peak of a 
carrier multiple signal more exact than a step function can be detected, and, moreover, delay can be 
made small. 

[0026] - Modification drawing 6 of an amplitude control section and drawing 7 are the modifications of 
the amplitude control section 56, and these amplitude control sections choose the output to which 
oppression carried out the multiplication of the oppression multiplier to the sign multiple signal of 
required time of day, and carry out the selection output of the signal of the origin which is not oppressed 
to the signal of the time of day when oppression is uimecessary. In the amplitude control section of 
drawing 6 , 56bl 1 to 56bln of multiplication sections carries out the multiplication of the oppression 
multiplier z to each sign multiple signal xi (t). A comparator 56b2 compares the amplitude of each sign 
muhiple signal xi (t), and it determines to be the signal which should oppress the large signal of the 
effect which it has on the peak value of a carrier muhiple signal, for example, the sign multiple signal of 
max [ amplitude ], and two or more big sign multiple signals of the amplitude. Setting in this condition, 
a comparator 56b2 is (1). When it is not oppression timing (at the time of amplitude oppression 
needlessness). It points so that each sign multiple signal xi (t) may be outputted as it is to 56b31 to 
56b3n of selectors. (2) At the time of oppression timing (at the time of the amplitude oppression need), 
it points so that a multiplier output may be chosen to the selector according to the sign multiple signal 
which should be oppressed, and it directs to output the sign multiple signal xi (t) as it is to the other 
selector. Consequently, that to which 56b31 to 56b3n of selectors was outputted as it was at the time of 
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amplitude oppression Heedlessness, without oppressing each sign multiple signal xi (t), and they 
outputted the sign multiple signal with the small amplitude as it was at the time of the amplitude 
oppression need, without oppressing, and oppressed the sign multiple signal of max [ amplitude ] or two 
or more big sign multiple signals of the amplitude is outputted. 

[0027] Oppression timing signal ALS is outputted from the oppression multiplier operation part 55 
( drawing 1 ). That is, the oppression multiplier operation part 55 does not generate oppression timing 
signal ALS while outputting the oppression multiplier z= 1, if the amplitude of a carrier multiple signal 
is below set point upsilonc, but it outputs oppression timing signal ALS while it outputs the 
predetermined oppression multiplier z (<1) with [ operation part ] the set point [ beyond ] . 
[0028] In the amplitude control section of drawing 7 , 56c 1 1 to 56c In of multiplication sections carries 
out the multiplication of the oppression multiplier z or 1 to each sign multiple signal xi (t). A comparator 
56c2 compares the amplitude of each sign multiple signal xi (t), and it determines to be the signal which 
should oppress the large signal of the effect which it has on the peak value of a carrier multiple signal, 
for example, the sign multiple signal of max [ amplitude ], and two or more big sign multiple signals of 
the amplitude. Setting in this condition, a comparator 56c2 is (1). When it is not oppression timing (at 
the time of amplitude oppression needlessness), It points so that 1 may be chosen to 56c31 to 56c3n of 
selectors, and it is (2). At the time of oppression timing (at the time of the amplitude oppression need), it 
points so that the oppression multiplier z may be chosen to the selector according to the sign multiple 
signal which should be oppressed, and it directs to choose 1 to the other selector. Consequently, what 
outputted 56cl 1 to 56cln of multiplication sections as it was at the tirne of amplitude oppression 
needlessness, without oppressing each sign multiple signal xi (t), and the sign multiple signal with the 
small amplitude was outputted as it was at the time of the amplitude oppression need, without 
oppressing, the sign multiple signal of max [ amplitude ] or two or more big sign multiple signals of the 
amplitude carried out the multiplication of the oppression multiplier z, and they oppressed is outputted. 
[0029] (B) 2nd example drawing 8 is the block diagram of the 2nd example of this invention which 
carries out carrier multiplex [ of two or more sign multiple signals ], and is transmitted, and gives the 
same sign to the same part as the 1st example of drawing 1 . A different point is the configuration of the 
amplitude control section 56. The amplitude control section 56 is equipped with the configuration which 
carries out weighting of the peak oppression multiplier z for which it asked by the oppression multiplier 
operation part 55 with the amplitude or power of each carrier signal, and carries out multiplication to 
each carrier. Namely, 56d of oppression multiplier weighting sections, the amplitude of each sign 
multiple signal xi (t) is compared, and, as for 1, a larger (the signal amplitude like a signal with the large 
effect to the peak value of a carrier multiple signal (i.e., signal amplitude)) sign multiple signal 
determines weight to which the oppression multiplier z becomes small. For example, since it is one or 
less, value z-w which hung weight w on the oppression multiplier z is set to w<=l/z, and if it is z= 0.8, it 
will be set to w<=l .25. Therefore, weight is divided into a three-stage with the amplitude as an example, 
and weight of 1.0 and a small-size width-of-face signal is set [ weight w of a large amplitude signal ] to 
1 .20 for weight w of 0.8 and an inside amplitude signal. 

[0030] 56d of weighting sections, 1 will input 1 into multiplication section [ 56d / 21-56d ] 2 n as it is, 
without carrying out weighting, if the oppression multiplier z is 1. Consequently, the multiplication 
section output is the same as an input, and oppresses neither of the sign multiple signals. However, if it 
is z< 1, 1 will input into multiplication section [ 56d / 21-56d ] 2 n what appUed weight wi to the 
oppression multiplier z 56d of weighting sections. Consequently, signal amplitude is oppressed and the 
peak of a carrier multiple signal is oppressed for a sign multiple signal with the larger effect which it has 
on the peak value of a carrier multiple signal. In this case, since a sign multiple signal with the small 
amplitude is seldom oppressed, signal degradation (degradation of modulation precision) of this small- 
size width-of-face signal can be prevented. 

[0031] - Modification drawing 9 of an amplitude control circuit and drawing 10 are the modifications of 
an amplitude control section, and these amplitude control sections choose that to which oppression 
carried out the multiplication of the oppression multiplier to the sign multiple signal of required time of 
day, and carry out the selection output of the signal of the origin which is not oppressed to the signal of 
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the time of day when oppression is unnecessary. In the ampHtude control section of drawing 9 , the 
oppression multipHer weighting section 56el compares the amplitude of each sign multiple signal xi (t), 
and a sign multiple signal with signal amplitude larger [ a signal with the larger effect to the peak value 
of a carrier multiple signal ] determines weight to which an oppression multiplier becomes small. And 
the weighting section 56el inputs into 56e21 to 56e2n of multiplication sections what appUed weight wi 
to the oppression multiplier z, and 56e21 to 56e2n of multiplication sections carries out the 
multiplication of oppression multiplier z-wi to each sign multiple signal xi (t), and it inputs them into 
56e3 1 to 56e3n of selectors. 

[0032] 56e31 to 56e3n of selectors is (1). When it is not oppression timing (at the time of amplitude 
oppression needlessness), each sign multiple signal xi (t) is outputted as it is, and it is (2). The 
multiplication result of 56e21 to 56e2n of multiplication sections is outputted at the time of oppression 
timing (at the time of the amplitude oppression need). That is, at the time of amplitude oppression 
needlessness, 56e31 to 56e3n of selectors is outputted as it is, without oppressing each sign multiple 
signal xi (t), and they oppress and output a sign multiple signal with the larger effect which it has on the 
peak value of a carrier multiple signal for signal amplitude at the time of the amplitude oppression need. 
Consequently, since a sign multiple signal with the small amplitude is seldom oppressed, signal 
degradation (degradation of modulation precision) of this small-size width-of-face signal can be 
prevented. Oppression timing signal ALS is outputted from the oppression multipUer operation part 55 
( drawing 8 ). That is, the oppression multiplier operation part 55 does not generate oppression timing 
signal ALS while outputting the oppression multiplier z= 1, if the amplitude of a carrier multiple signal 
is below set point upsilonc, but it outputs oppression timing signal ALS while it outputs the 
predetermined oppression multiplier z (<1) with [ operation part ] the set point [ beyond ]. 
[0033] In the amplitude control section of drawing 10 , 56f of oppression multiplier wei^ting sections, 
1 compares the amplitude of each sign multiple signal xi (t), and a sign multiple signal with signal 
amplitude larger [ a signal with the larger effect to the peak value of a carrier multiple signal ] 
determines weight to which an oppression multiplier becomes small, and it outputs what applied weight 
wi to the oppression multipHer z. Selector 56f21-56f2n is (1). When it is not oppression timing (at the 
time of amplitude oppression needlessness), 1 is chosen and it outputs to each multiplication section 
[ 56f / 31-56f ] 3 n, and it is (2). The weighting oppression multiplier outputted from 1 56f of weighting 
sections is outputted to each multiphcation section [ 56f / 31-56f ] 3 n at the time of oppression timing 
(at the time of the amphtude oppression need). Consequently, at the time of amplitude oppression 
needlessness, 56cl 1 to 56cln of multiplication sections is outputted as it is, without oppressing each 
sign multiple signal xi (t), and they output the signal which carried out the multiplication of the 
weighting oppression multiplier, and oppressed it to each sign multiple signal xi (t) at the time of the 
amplitude oppression need. As mentioned above, a sign multiple signal with the larger effect which it 
has on the peak value of a carrier multiple signal oppresses signal amplitude, and can be prevented from 
oppressing a sign multiple signal with tiie small amplitude not much at the time of the amplitude 
oppression need. 

[0034] (C) 3rd example drawing 1 1 is the block diagram of the 3rd example of this invention which 
carries out carrier multiplex [ of two or more sign multiple signals ], and is transmitted, and gives the 
same sign to the same part as the 1st example of drawing 1 . the 3rd example - a peak detection system 
~ setting — the difference of the carrier multiple signal amplitude-limiting before and after amplitude 
limiting ~ calculating ~ this ~ the common amplitude oppression signal which used difference as 
1/several carriers is created, in front of the band limit fiUer of the main signal system, this amplitude 
oppression signal is subtracted from each sign multiple signal, and the peak of a carrier multiple signal 
is oppressed. 

[0035] the multi-carrier peak detector 54 — setting - frequency shift section 54al-54an — the sign 
multiple signal xl (t), x2 (t), and ... carrying out the multiplication of the carrier signal of frequencies fl- 
fii to xn (t), a frequency shift is carried out, and synthetic section 54b carries out frequency multiplex 
[ of each sign multiple signal by which the frequency shift was carried out ], and outputs carrier 
multiple-signal A-exp (jtheta). Amplitude limiting of the amplitude-limiting section 57 is carried out, 
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and it outputs upsilonc-exp (jtheta) so that a carrier multiple signal may be set to setting amplitude 
upsilonc, as shown in drawing 12 . difference - operation part 58 — the difference of carrier multiple- 
signal A-exp (jtheta) and upsilonc-exp (jtheta) — z (= (A-upsilonc) exp (jtheta)) — calculating — the 
division section 59 — difference ~ z ~ 1 for the number of carriers (=n) — it carries out, the amplitude 
oppression signal za (=z/n) is generated, and it inputs into the amplitude control section 56. subtraction 
section 56gl-56gn of the amplitude control section 56 ~ each sign multiple signal xl (t), x2 (t), and ... 
the amplitude oppression signal za is subtracted from xn (t), respectively, and the peak of a carrier 
multiple signal is oppressed, 

[0036] - modification drawing 13 of an amplitude control section — the modification of the amplitude 
control section 56 — it is - the differential signal z of drawing 1 1 — the sign multiple signal xl (t), x2 
(t), and ... the amplitude value of xn (t) — being based ~ weighting — carrying out — each sign multiple 
signal xl (t), x2 (t), and ... from xn (t), subtract the amplitude oppression signals zal-zan which carried 
out weighting, and oppress a peak. That is, 56h of weighting sections, 1 compares the amplitude of each 
sign multiple signal xi (t), and it determines and outputs weight so that an amplitude oppression signal 
may become [ a signal with the larger effect to the peak value of a carrier multiple signal ] large in a sign 
multiple signal with larger signal amplitude. However, it is made for total of weight to be set to 1. 
Multiplication section [ 56h / 21-56h ] 2 n carries out the multiplication of the weight to a differential 
signal z, and generates the weighting amplitude oppression signals zal-zan. subtraction section [ 56h / 
31-56h ] 3 n - each sign multiple-signal xl (t) - the ampUtude oppression signals zal-zan which carried 
out weighting, respectively are subtracted from xn (t), and the peak of a carrier multiple signal is 
oppressed. A sign multiple signal with the larger effect which it has on the peak value of a carrier 
multiple signal oppresses signal amplitude, and can be prevented from oppressing a sign multiple signal 
with the small amplitude not much according to the amplitude control section of this modification. 
Consequently, signal degradation (degradation of modulation precision) of the sign multiple signal of 
small-size width of face can be prevented. 

[0037] - Modification drawing 14 of the 3rd example is the modification of the 3rd example, and gives 
the same sign to the same part as the 3rd example of drawing 1 1 . 1/n Different points are the point of 
having formed the filter 60 for a band limit in the latter part of the division section 59 to carry out, the 
point of having formed the amplitude control section 56 in the latter part of the filter 64 of ** main 
signal system, and a point of omitting the delay section 63 (referring to drawing 1 1 ) in ** main signal 
system, about the ** differential signal z. In addition, naturally it is possible to add the delay section. 
The amplitude oppression signal za acquired by 1/n Carrying out a differential signal z by the above 
configuration is shaped in waveform with a filter 60. After an appropriate time, in the amplitude control 
section 56, from the sign multiple signal xi (t) band-limited with the filter 64 of the main signal system, 
the output signal of a filter 60 is subtracted and the peak of a carrier multiple signal is oppressed. 
[0038] If it is made this configuration, even if overshoot occurs with the property of the filter 64 of the 
main signal system and it exceeds the set point, since amplitude limiting is carried out after this filter, a 
peak can be certainly oppressed below to the set point. Moreover, amplitude control becomes the 
superposition of a mere spectrum by filtering the amplitude oppression signal za, and peak oppression is 
attained, lessening signal degradation by designing the property of a filter 60 suitably. That is, according, 
to the modification, bigger peak oppression can be performed by permitting degradation of some 
spectrum by controlling the band limit filter of a peak oppression signal independently of the band 
control filter of the main signal system, and setting the band limit filter of a peak oppression signal as a 
suitable property. 

[0039] - In the sign multiple-signal sending set which carries out carrier multiplex [ of the additional 
remark (additional remark 1) sign multiple signal ], ampHfies this carrier multiple signal, and is 
transmitted Carry out carrier multiplex [ of two or more sign multiple signals ], and the 1st carrier 
multiple signal is generated, this - the 1st carrier multiplex circuit which amplifies the 1st carrier 
multiple signal and transmits - When the amplitude of the 2nd carrier multiple signal which outputs 
said two or more sign multiple signals from the 2nd carrier multiplex circuit which carries out carrier 
multiplex, and said 2nd carrier multiplex circuit is supervised and this signal amplitude exceeds the set 
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point, It has the amplitude control section which oppresses the amplitude of said sign multiple signal in 
front of carrier multiplex [ in the 1st carrier multiplex circuit ]. Said amplitude control section When the 
amphtude of the selection section which chooses the large sign multiple signal of the effect which it has 
on the peak value of the 2nd carrier multiple signal, and the 2nd carrier multiple signal exceeds the set 
point, The sign multiple-signal sending set characterized by having the signal oppression section which 
carries out the multiplication of the oppression multiplier to said selected sign multiple signal, and 
oppresses the peak of the 1 st carrier multiple signal. 

[0040] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign multiple 
signal ], amplifies this carrier multiple signal, and is transmitted (Additional remark 2) Carry out carrier 
multiplex [ of two or more sign multiple signals ], and the 1st carrier multiple signal is generated, this — 
the 1st carrier multiplex circuit which amplifies the 1st carrier multiple signal and transmits - When the 
amplitude of the 2nd carrier multiple signal which outputs said two or more sign multiple signals from 
the 2nd carrier multiplex circuit which carries out carrier multiplex, and said 2nd carrier multiplex 
circuit is supervised and this signal amplitude exceeds the set point, It has the amplitude control section 
which oppresses the amplitude of said sign multiple signal in front of carrier multiplex [ in the 1st 
carrier multiplex circuit ]. Said amplitude control section The oppression multiplier decision section 
which determines the oppression multiplier which oppresses the amplitude of said sign multiple signal 
when the amplitude of the 2nd carrier multiple signal exceeds the set point. When the amplitude of the 
weighting section which performs weighting of an oppression multiplier according to the amphtude of 
each sign multiple signal, and said 2nd carrier multiple signal exceeds the set point, The sign multiple- 
signal sending set characterized by having the signal oppression section which carries out the 
multiplication of said oppression multiplier by which weighting was carried out to said each sign 
multiple signal, and oppresses the peak of the 1st carrier multiple signal. 
(Additional remark 3) the additional remark 1 characterized by what oppression carries out the 
multiplication of the oppression multiplier to required time of day to a sign multiple signal, and the peak 
value of a carrier multiple signal is oppressed for — again — the sign multiple-signal sending set of 
additional remark 2 publication. 

[0041] In the sign multiple-signal sending set which carries out carrier multiplex [ of the sign multiple 
signal ], amplifies this carrier multiple signal, and is transmitted (Additional remark 4) Carry out carrier 
multiplex [ of two or more sign multiple signals ], and the 1st carrier multiple signal is generated, this - 
the 1st carrier multiplex circuit which amplifies the 1st carrier multiple signal and transmits ~ When the 
amplitude of the 2nd carrier multiple signal which outputs said two or more sign multiple signals from 
the 2nd carrier multiplex circuit which carries out carrier multiplex, and said 2nd carrier multiplex 
circuit is supervised and this signal amplitude exceeds the set point, It has the amphtude control section 
which oppresses the amplitude of said sign multiple signal in front of carrier multiplex [ in the 1st 
carrier multiplex circuit ]. Said amphtude control section Difference is divided equally, the operation 
part which calculates the difference of the amplitude of this carrier multiple signal, and the set point 
when the amplitude value of the 2nd carrier multiple signal exceeds the set point — this — Or when the 
amplitude of a means to carry out weighting, to distribute according to the amplitude of a sign multiple 
signal, and to generate an amplitude oppression signal, and said 2nd carrier multiple signal exceeds the 
set point, The sign multiple-signal sending set characterized by having the signal oppression section 
which subtracts said amplitude oppression signal and oppresses the peak of a carrier multiple signal 
from said each sign multiple signal. 

[0042] (Additional remark 5) It is the sign multiple-signal sending set of the additional remark 4 
publication which said amplitude control section is equipped with the filter which shapes in waveform to 
said amplitude oppression signal, and is characterized by what said signal oppression section subtracts 
said amplitude oppression signal shaped in waveform for from each sign muhiple signal outputted from 
the band limit filter of the 1st carrier multiplex circuit. 
[0043] 

[Effect of the Invention] According to this invention, in peak oppression of a carrier multiple signal, the 
carrier multiplex circuit different from the carrier multiplex section of the main signal system for peak 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/7/2005 



Page 11 of 11 



detection is prepared above. Since the peak of a carrier multiple signal is detected using this and the 
signal amplitude in front of carrier multiplex was controlled The peak of a carrier multiple signal can be 
oppressed, since peak detection time can be shortened according to this invention, the short-time delay 
section is prepared and the signal before peak oppression can be prevented from moreover inputting into 
power amplifier, without degrading the spectral characteristics of a carrier multiple signal, 
[0044] When according to this invention controlling the amplitude of each sign multiple signal and 
oppressing the peak of a carrier multiple signal, only the sign multiple signal of the large amplitude 
which affects a peak carries out amplitude oppression. Or in order to carry out weighting of the amount 
of oppression to a peak based on the magnitude of the affecting amplitude, According to this invention 
the sign multiple signal of small-size width of face can be prevented from deteriorating by peak 
oppression control of a carrier multiple signal (degradation of modulation precision) Since oppression 
carries out the multiplication of the oppression multiplier to the sign multiple signal of required time of 
day and the peak value of a carrier multiple signal was oppressed, peak oppression can be performed 
easily. According to this invention, since it constitutes so that a peak oppression signal may be 
subtracted from a sign multiple signal, and the band limit filter of a peak oppression signal is controlled 
independently of the band control filter of the main signal system and the band limit filter of a peak 
oppression signal was set as the suitable property, bigger peak oppression can be performed by 
permitting degradation of some spectrum. 



[Translation done.] 
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^VifJ^-niCifilJ U^;V®g4ttt 1 dB3 va> 

fflJ£©J;5CCDMAiS<§«Tf4t:-i7: 

ro 0 0 8) a^J!7l/'<^©A*€§S9*«# 

<t5t, Mji^^U-r, raift2lt;^^i'h9A©it^%«: 



^) »Ei^l4-30S489 

iHii8s©«*sj**jST^^fts. a±i»), ^mi. :k 

*ffi^^©¥l^^•*^^;^ST^fT (tBA/tyir:t70B0 

®*t;:*:SB&il:t<&i, «**H6ll©«3!j3»«*<i6TU» 
iSlC. Ai«Jlt«©«AVi^U'^;i.s±»fT (JBAAyi? 
:i^'70B0^*/J^SV» ffi*J8«||©3aiJ^s±tf5t«:<j« 

a^A-^' 15 1,1 Sqiiimriii, !6^AiaDA3 
>A-^'©fi^fl3lf5.h»tt^)gT*0. ■5-©7;l';;^r 

-Mtn^^mm^mizmaifvmij^izs&t 

n*. CDMA2H5«T?tt«3F^*Se^©t;- 
»Ji3a®<i^K»T«^trs; h»Ji««d>l/. iBflFfty 
^i' h7A*ftt©^-f X7n7A£«j^fl:S*. 
[ 0 0 0 9 ) fi;± J: 0 . H 1 8 K^-fi 3 ir*j«e^® 

(«, HI 8*:«t5T» Hi S tElHBiJ-lcfiB- 

M^©x>'<n-7'«:t(feaiU x>'«co-7'fii:S8ti^ 
'<;v&H:ti«u, x>'<;d— :/<g5itaj6i^'^i'«±®«* 

^®e-^'M««lJ£t*Ci:lr J: tJ t:-i77r 
S<TJ«, C©ifeS», ffl;!J/t2'i'*70B0«^>^$<Tfe 
ai*©^®fiyc«* 1 dBa -Va > Ix/^ 

©ffi:*:«ttjtT#*. afc, 7-<;i'i?i4©JSycm*ig 

(a«DA=i>A-^l 5©7JI'X<r-;i.tf S. C©i 
SfcUTfe, t:-i?77i'^'»i»''hS«r»fc«), JiB4«S© 

sv»5Fiiis*^>a©is#C3ttt s^iSitfy h»«*<i? 
ttii*;^'<i?h7A®y'fX7D7*fi«T*» 

D A3 >;X-^O0fSKy M»«B««T«?*, 
[0 0 10) 

[%9i«<»mi/J:7&'r«a!Uii] IEj&©9'^:)(;l'«tt5 

Sj&^&fi». ffirs©<):3(z^#^san;&m#t£j$ 

Sns. HI 9tt*^3i>sa«OfJ-^*Se^$*-^M7 
UT2imtS«*^*Sg^S{SSIiao«fcfcHT?« 

ffi^trsfli^&^UTVJ*. 1 1~ 1 ntt-tti-eni ^'t' 
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)?Sit^l::rai£»Sg»t5iS<IS8& (TX) 2 2*t*f]iD 
Snxv^*. S^^^Sfi^SgSB 1 1~ 1 nOE5SE58 

to 0 1 1 3 01 9a>mm^nm^s.mt. -en-e 

iJ- hJV»ttS^fl:3'1i-5. X. 0 7|^S{i^©^<g 
CO 0 1 2] «^±d^6*«?ljOB«ia> ^^<)7»&'S 

T4^t ';7*fi<i^ot:-f ^ifiiffiTs**. a^a^sis-^ 

[0 0 13] 

u 7^i:u. »+t 'J 7#sis#«isei.T2i^ 

tS49#i^£€^S€^S-t>«D. (1) llft©49#i^S 
m^S:+r U 7^SL.Tai 1 ©^'-f 'J 7^1li^«4/S 
U. K^l©+-^'iJ7^Sffl#Sli<gUTS^t--5^1 
O*^'J7^S0ffi. (2) WEffi&©??^#S<f#*4^ 
A- 'J 7#Sr*S 2 ©++>J7^H[|i5lH. (3) tlrffiffi2 

o^r 'J 7^siiK*>6ajj!3r5m2 ©^i' u 7^s© 

% 1 ©4"^ u 7^Siijit;:^(ts^^ u 7^Sji»©g(iae 
??^0a^^©s*ssttiE"r*iSAW«igi5s«*Tir» 

mmizBiin^^M^^^mb. g52©*vu7* 
£^$©]&4g;itaa9gfi&i&Sii/^&$, a^^snfcf?^ 



(4} «i§ri4-305489 

m^mzmmm^Lxifi i ©+^ u 7*s^-^ 

[0 0 1 43 i^mm2(ommmm\i. ai2©*t 
u 7^2<s#©M<@**ss£®*sAfc4 *s ^m^m 

#©Jg*gt;E:UTaiJE«?»©fi*#^t«ffV». fS20* 
U 7^1^^©S(ii*t8ifitffiS«Afctt, ft??^^ 

'J7*fi{?#©tr-'^e»ffi-r«. a(3©isfBfiiPis 

tt, m 2 ©:^^-fr ij 7*S©^©JgM{i*tg»6fiS«>tfc 
%^VU7^£4I^©IS«4I^S;t{|^©Sj!)-s 

«F^|JS<t^©|gfiSK;B Crm^^tt UTE» UTjgS 

«»L/T*^ 'J 7^fi<3'^©fcr-^?&«lffi-r5, 
[0 0 15] S(±©J;5K:, *S5?9fcJ;ntf. ^t'J? 
*S^^© e-i^aiElC* Ir^T. im^^5R(6*1r 0 7# 
SBStttSiJ©e-i;ftaiffl©*t 'J 7*fiia!i€8il»J-. 

^n^fflViT^-v- y 7#afi<»©K-^*«aibT** 

U7*SDa©^^ft^{K?It-ai'9t:Ufc*^6, *v 

*^U7^afi<f©if-ir*«iffi-j?4r. u;^^, ^jnsn 

* ©t3P^#2<t^©K«s«$jw UT^-v y 7*a©^© 

iits©i3^#£if#Ati&<b (siwBa®»fl:) r*ct 

[0 0 1 6] X. *)iffi*<!JJ®)5tli?S!j©}f^^Se#lCj^ 

<^i»3ssr««j!eT?tt. t;-'i'aijBEg^©fif«iiiyta7 

AO. e-i^«iffi<t4f©?{?«(Mifi7^;i'^*sa«twt 
KS^s c i 0 . 3f T © h;i'©»fl:*8^« 

t00l7] 

I!S^©3lSjS©m (A) ^imm 

m 1 tt«»©?f^^s<g#e+-fr y 7#^£UTM^ir« 

BTifeO. «f#*S<i^«n*-t'U7i}-^fiU. 
WIUTii^f ■5«|jK«^UTI'>-5. 5 1 1-5 lutt-^-n 
■6n 1 '^'t U 7»©?f ^#fi<S#i!itSf. 5 2 JSft??^ 
^m^Stmif'itiilJti a y 7^i-©iSJ3i6©# 
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5 2 fi±{s^^(»^ 1 ij Timgte 5 0 tmssLt 

<J 7 i;-i/:fetill3ffi 5 4 StU^tS^^ U 7^^S©^ 

RtK^|3F#^^®^^x I (t) -xn <t) OlBlBfil tStJt^T 
[0018] ^^S^^m^ 511-51 nim-(0 

-i'ffi&Miffira. assise 3 a^v y 7*a^<^©K 

[0.0 19] 7^;l'^'6 4HS<BiS9t3S5 6d»6!i3*-r 

u. I /Tc (Tcts?-y T'jasB) &,±.(o^mi:^'vis> 

jk5'6 4Ctt-tn^*U H2 (b) IC3l"r;l'- h D-Ji^ 
2 (a) a&*V»HS2 (c) fc^'«*ttAK)iSJ:5K 



[0 020] m§L'>7 hue 5 tt<5f#*a<t#lC*t 

Wfte. 01 5TSIiB>gbfc<fc5fcJaa[»'>7K«86 Stt 
ia2««gB95(QM0D)T-«tifiT-5. E^KSEWitttWF^^Sg 
#41^856 1 *»6tB*-r«^^^fi<B#<!!) I filci^C^i^ 
U7<l^cosait*a5fitt, QAU^fc-sinojtSlilS 

.1/, &ais«**^«UTm*-r«. smsBSe eaii 

C 0 0 2 1 ] t;!.^-*^ U 7 bf-^^ttaiiateS 4 l^i 
T, m^mvy h&S 4 a i-'S 4 aBH?f<?*S<i^x 

l(t). X2{t), . . . Xn(t)C=^^'V'J7^3«JKf i-fn 

h^tiit^n^se^^m&^mbx^^ y 702 

^S^*Jil*1-«. 45F#^^ffie^xi(t). X2(t), . . . 
Xn 't) S*?^-*" mm:'>7 hSS 6 4 a i 

~6 4antt«J^*S(g^xi(t). X2(t), . .. . x 
a(t)lcexp(j(oil). exp(j©2t), . , . exptitogt) (« 
n=2 w f„) LTmmL'yy h *JSf . <J 7<D 
n^^^mt^v :?TlSRgTc©D: >7'JP59 
6n«* -^^I/^^ir 'J 7 K-irttffil3B5 4 tt, C 
*IS03 (A) fc7ft"rj;5ft;'f>/t;UX?lli:L.T«*ft 

[0022] «IEf»«[{i$fl[|B 5 5 tt, ^^^^ U 7#S«« 
ti^iS. V cUT^^tHiiUBm z = 1 SdJ* u. s 

(1). (2)3tt:j:»)«ifiE«RSic«:»^«. 

^ayjWt-ra. JlCtf. X, yJ4«j8|& 



yiii). = (edz (i)|)/l2 {t)|} -xim (1) 
U {Ul-HjXiWexpOttfi t) (i-l-ifl (3 
c CT, g (I z (t) I) a»jEE?fe!li!ifflir*K»Tf* D. iai A- Hi> y i;:rcD«^, 

g(U (t)|)ss|z| |z|^ucO!)«$ (3a) 
g(l«(t)|) = uc |b|>oc©«^ {3b) 



1^. ^Sfi^JiiCz»^S 
a^gdz (OD/lz U)l . 

[0 0 2 3] IRilBiiaS^S 6 t*V>T, IRffSUS 6 an 
- 5 6 a inB&?J^0Hi^-x i (t) fcfllE^fte^Jff 

+t y 7^s^s#©tf-i><iiK4-A«sgeo^tn© 



6 a3», «tEE{^z = 1 T^tltfv ^mn^S 6 a n 
- 6 6 a iiCttlSfil&z = 1 SA*rs. % 

ffl*t:#:t;^tsst©«F##^lS^i^c;fr^:fc^il^^aJtcAA 
te©ji!»sijfctti*A*rs. c©©«. +ty7 
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^>L*J^SP0/hS&^^fi^#ajlllflEU;S:V>*^6. U 

[0 0 2 4] '^.im^mo^mm 
s 4 tt^ 1 ??jE{»j<!)ji 1 mmm-^ 0 , 0 1 ©as 1 51;® 

3 (B) t^rJ:5lc*-A"^^>r;^^TXT•y:/Sl» 

[0 0 2 5] g|5»J61lEig{»lCD$2S)^T«0, B 
1 1 ^*SW t^-g8^^tCttl^-#^«#l.TVi-5. 
fta:5jSitt, T;l^+^U71:;-i7SaiflB5 4|^fi|5fc7 
^;!/^'6 4di'«'5 4dn*a»t, 6=^^'V'J7©^*S 

7^;V!S'5 4di-5 4dBteHllgig^5g«D7<;k^ 

7-f;J'^5 4di-5 4dnCtBf«&«?tt « 

[0 0 2 6] • ^4iffil{9^©^^f| 
@6. g|7l'SSI(§ai!lf8IW5 6©£3g^jT2&D, £^8© 
SfflHfllfilSMt. 9IS«<i{^iS&l»«J©##^£^#k:^t 

©©^K?^bTttWEl/3iV»7e©e#eJSIR£l33!7-r5. 
@ 6 ©Seifel»f?KfeUT. *St|S5 6 b ii~ S 6 b ij. 

ais 6 b2^4#^?^*s©^x j (o ©sgsttKu, * 

V U 7*S€i5©l^-^lit ^A-5^gS©*^v>ie^. 

5 6 b3i-~5 6 b3nC*JLS-«F#^S#^x 5 (t) ^-5-© 

©■tUi^!J'lcMLT?f#^S#^xi It) S-E-©*g{B:ft 
b3„»iii|@»E7SI$> <&t9^#S4t^x i (t) «»£-r 



[0 0 2 7] i(trjBE^"f 5 >dr^-^ALStt, HtBE^m^ 

SJ5 5 (01) j;t)as*$ti*. TJito-fe, mm^tkM 

Sffl 5 5 t U 7^S^^©igi|0«tSESffi u cKTT 

fiJ»2 «1) sas?JT5t*K:, liDffi^'fS>y<g# 

[0 0 2 8] @7©f^4ef^{$K:^v^T. %9gB5 6c 
n~ 5 6 c in«ft^^^Se^x i (I) K«lflE«»2 «S 
1 S3leSCr«. itrnt 5 6c 2ttfi-??##S€-l^x 1 

(t)©ig<ssjfe«:u. '¥■vu7#s^i^©e~^^it^ 
festijs. ^ffio±$&42a©ff^g(i^fe 
r. it!ijSESS5 6c2tt. (1) ttiffi^'i'svyTya^Ji^w . 

<®W1E^SII$) , -t 5 6 c 3i~ 6 6 c SaCStf UT 

©•fei/i7i?K5*UTisa«r-5«t3j&«'r«. c©tt 

5 6 c 11- 5 6 e in»SStt«liE^5S^, 

^^sg^xi (t) msr^cti3.<^(i>^^oiiiu 
c i:)i<"e©**ds* t, ige*ififc*:©»#^«^^, 

[0 0 2 9] (B) m2^mm 
m 8 Gffi&©«F^i^s^^*=^^v y 7^fiUTjat(rr« 

^^^©IS2^«|©«ifi|^@-C(&»). |gl©Sl^0i| 

mmm 6©«;^-e«s. s^taofmseti, »ie# 

5 6 d i(l#^##Sg^x i (t) ©S4§«tt«iU, 

C^l't. ^iglfa^t#©£^w€0. 8x <4>£<g^^©SjS^ 

[0 0 3 0] g*#W5 6diH, ffl)E«5SS:z*«lT 
*ti«, S*#|frsc:i:/J:< 1 e*©S*«ffS5S 6 
d2i~5 6d2nKA*f«. C©»«. «»»tt»ttA 

Aij^CTi&o. ir»rn©^?i^s<i^€t>jsiffiUJi 
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CS*wiSa>JtZit>fflS«Sg85 6 d2i~5 6 

CO 0 3 11 'mmm^oiijm 

9©si@$!naiSBc«tiTv if^mmM^mms e ei 
»±#«j#*fig-^x 1 (t) cDfissjte L.. ij 7*m 

6 e i«aiff#»2 Kfi^wi *»ttfcfe©&f8SESS 6 
e2i~5 6 e2iifcAAL', 6 e2i'^5 6 e^ntt 

10 0 3 2] -feW^^ 5 6 681-5 6 esntt' 0) 

X id) (2) tf^mif'is.>ifV9m@ 
tHEEJmWi . 56e2i-56e ZnOSmSSSki 
ai*TS. tT^bt. 6 e3i~5 6 eSnttfi 

*8«iffi^Sl^. ft«F<J#S#^ X i (t) ^WJET -6 £ tft: 
<-f-(!!>£S!tBAU. lSI4»l|ISE£-]Qf», ^^y7#fifi^ 

i'-(.z>{fim&iitt. fliEfilStg^sss (08) i 
iii^«i£i±-^«n«. Bfjgowffi^ftz «i) s 

to 0 3 3] 01 OO^^m^C^fr^T, MEf^ScS 

»mm 5 6 f iti#«=##®{i^x i (t) ommtm 
Mffi^s?!^) > 1 m^hr^mn^s s f 31- 5 e f 

SnKtUAL. (2) }iDJ£^^$>^QgCg»£j^m). 

*SgB5 6 f 31-5 6 f 3nK:dl*1--5, C©^». SIS 
BBsecji-vSec is(^t|g«3»iEE7Sli$s 



t7) mm^mid 
^xiWiia&t^ztfK^fo^tuiijL. mmm 

[0 0 3 4] (c) f^snmm 
m 1 1 ttts»©^#*s©#€+-v 'J 7^sux«<rr 

{4. t:-i7«5Ha«t;fev>Tfieiiiiii!a6tii:M«tiifi»®^ 
^ y 7#^ffi(t^osi)-stsg Si^s^-^' y 7»» 

to 0 3 5] ■^)\r^^^iJ7\i-i7mim»5 
X, igSIBci/? Kl»5 4 a 1- 5 4 an««f^*fi«^x 
l(tl. X2W. • . . XDWfcJflttftf i~fB©*rU 

7fe^$iiiK urM»?!c-> 7 h I., ^fifeas 5 4b eras 
7*a«*jA • expo 9) eiB»t*. mmtms 7 
c ttt^x o \zm&ni& i/x u c • exp (j 0 ) *ai*r«. 

Mt^mUS 6 it^'F y 7»fie^A 'ex»l)d)tuc 
•txv{ie]nm»z (=» (A-uc) exp(]0)) etStJ? 
l/» ff^SaS 5 9 im» z y 78c (=n) »© 1 u 
Tv fifflffllE^^za (=z/n) SSIfeUTfigMW 

35 6 tA^rs. ig^me; s e ©msss e gi- 
segjB, &f?##fi{t#xi(0, X2(t), . . . xtf 

{t)*^5^-n-ens««iEEfi^z a€«SLx*<vy7 
*s«^© tf-i? «*iiflET a. 

CO 0 3 6] ' S«a$!l$9l8|[©!jS)g0!l 
lai 3(4|gffi^¥9lSS 6©S)E${aiX<bO. gll l©ig^ 
e#ze»#^^ffi<t<?xi{t). X2(t), . . . Xfi(t)© 

mmizm:suxM^nifb^ ^m^s^^xl{l), 
X2(t), . . . x^{\)i.r>m^mf\^fimm&<s^z 

ai~2 ai,*«»tTlf-^««lJE-r«, TJSi?^. S 
^mms 6 hif4#«?F^a<t^x i U) ©18<g^Jt« 

u '^vy7^s^#©i;-^fSK?t-r«iK»*i*tu 

mm&fi^ifi:kt <tii>i.3 lca*««)e LTffl 
t>tz> fcfc'Us S*©€8!fn*<lK?j:5J:5Kf«. * 
ffSJ 5 6 h 21- 5 6 h infii&»{Sn z »CS?^««»bT 
S*#ttfi««IE®^z ai-a anSSS^T*. 
5 6 hsi-S 6 hantt, &?5^#Sg^xi (t)~xn(t) 
*»&-5-la-eniS*W»tUfcfiJ|gtiPE/&^z a 1-z an« 

j«ff.LT=^i? y 7^a:€^© t-i' c©« 
?^ff!i®is«B(s!i?fl)WKJ:n»f, :i'+y7i^s<t^©i;-^ 
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[0 0 3 7] 'f^sgmmom^ 
cisiixsswe 3 mum S'SisuriiSis? 

[0 0 3 83 «»*>«««tctntf, s<s^?sc!)7-r;i'^ 

6 40l$1*.c:j:t33l— As^i-his^^Uxa^te*** 
*T%. S7.<;i/^©STi|i|iS9fStTV>«fe8&5fi3?fc: 

[0 0 3 9] -^ifK 
». SIIB2»2©*^U7*S|Bl!|*i6ajAT««20* 

ty7^sg^^©jgflg*Efiu. WimmmmMm 
mxjitt, sio*i'U7*aiEiKK^its^t'j7 

fs, t:9iK> tiummmwi. ig2o=¥ty70ffi© 

rssjisiJ, sg 2 ©^ 1 1; 7imi^ojns*ti6«ffi* 

IIS:UTS 1 O*'^' 'J 7#S{3#©fc;-i'SaiEt«0 

[0 04 0] (fifSB 2 ) ??^*fift^**^ ij 7^S 
2«**"J7#S®^*lB*SiUTigH&1-*«F^i^S<t 



4$I9¥14-S0S4S9 

s^T^iil©^■^'y7^^s^t^?s*l8U ajii0*t 
'J r^nm'iisisbxm^r^m i ©*t u 7#fi@ 

8&. l!t(a3S8S:©}?'^^S(§^?&=^ri' U 7#fi'ra»2 © 

^iry7*i:iis. ffirBBjg2©=i=-^y7#ffi0tt*>&ai 

2 ©*-fr IJ 7^S<g#©igi|KSSHlU» 

««g*»a;effisiiSAfctt, »i©*ty7*sia«s{c 

j^l't^'^^ U 7^£fltl©g338{7^^1:@9©S(g^^S 
V U 7*S^^©fi(g*tgi^fi$i8s.fc 1 1 . til3B^?# 

mm, ft?f^^a<g#©iSffici5CTttiffifiaicos« 

<<tJt*ff 5 S*#ttSJ. WffilS 2 ©'^'t y 7*fiS^© 

s*#>t ^ nfeftiEfiRsss UT» 1 ©* Y y 7*s 

UT^t y 7*aff«© t;-i^4i«i»Er 

[0041] (#ffi4) iiv^^fie^^^'t' y 

s=^^-vy7*fiit^sja«BUTSs<sfs^^a(& 

ffiLTjBi©*ty7^afi#&&j4t. a»i©^-fr 

y 7#fi#^$JafflUTSH3T5|gl ©4^^ y 7i^ffirai 
K» B3SBffi»©?3F#^^a^#€-4^-v. U 7*S-r5|g 2 © 
*^y7^SE?S. ttffiS 2 ©#■■*■ y7*'SI3Bd>&ai 
:^r5>»2 ©:^^1r y 7^Sg<?©S{|B*B«t. 

i640**ffi;ti!SsiaAfc t ^. s 1 ©+-V y 7^aEis8K 
^(t^'^-f y 7^£itr©i9eB{f^^a4S^©M(B«^m 

y 7i»s^^©£4g^gut«a^©is^e$i^'rs8^ 
as, »mi^»Ls Jb«v»fi. »#*a®#©ftssic 
iSi;Ta*#tttT634^UTig<®«iffi#4^4^jsrr«¥ 
$is litssg 2 o+ir y jmia^omofi^ismA. 

»LT4^v y 7*s<i^©i;-^'««iEr-6^#Wffi 
sffifx.fcci:^«$i8ir«?j#^a<&#i!i#iiia. 
[0 042] mns) mmmnm, ttnemim 

mi. Sl©*i'y7#S!BlKO?|?«iaiB7-<^^'J:0 
[0 043] 

©tr-i'ftiEKi^tiT, ±^<?3^^©*Yy7#a«tri 
»j©t;-i7Si!tJjB©*^y7^aHBss8!Jt, cnsffi 
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m 



[0 0 4 4] :4Cja!^lC<fctl^f, ii'<rC!)??#^S{t^(;!>M 

[04] fsi%mmi'i£»m'vibi>. 



[SI 7 ] igi^Miitsgcos 2 ^m^inibi, 
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